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(57) Abstract: A polyester which is produced with a polymerization catalyst containing metals other than antimony and germa- 
nium as major metallic ingredients and which is reduced in filter clogging during molding, etc. The polyester contains at least one 
member selected from the group consisting of alkali metals, alkali metal compounds, alkaline earth metals, and alkaline earth metal 
compounds and at least one member selected from the group consisting of aluminum and compounds thereof, the contents of these 
satisfying the following relationships (l) and (2). [M] < 0.05 (l) [M] / [Al] £ 20 (2) ([M] and [A] indicate the total content of the 
alkali metal atoms and alkaline earth metal atoms and the content of the aluminum atoms, respectively, both in terms of mol% based 
on the acid ingredients) contained in the polyester.) The polyester is usable in a fiber, film, hollow molding, etc. 
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pm*Mt), $^»L<(j:3ppm^TT*fe5 0 



-2 3- 



WO 02/057335 PCT/JP02/00266 

Z>Z.b\z£*), mbtiZtfV ^XTwmz §^JR^3ttt©teT*jBr-fr * 
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tt£#0. 6 5 d l/gOzKy^U^l^y^l/— h (PET) zms-tzv 

-2 6- 



WO 02/057335 PCT/JP02/00266 

Km-rzm® (min) APXte±mmmo?*>&m*tc&&m4myd 

1) (BHET$[3iX3§) f V7^;i#H©2^;H©xf uy^y 3 - ; v 

x^f;>|^9 5o/ 0 © t ^ (2-fc Ktadf^cr,^) y-uyfU— 
h (BHET) RXf*V=t^-<Dm&® (WTs BHETM-a^l^) 
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3 ) (mfi-a-xa) 2751c, 0. iTorr xmm-^Rm^^\ xy^u 
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4) aH^X@iCgLfca^ra^AP (rain) k~fZ> a 

1) (BHET^tXS) ^feftSBHETjl^^at^ 
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K£ytfv^xTsi'zmm-%mm&mmztiztc®fr&\.\,\ ap«i. 5t 
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~y FO^tl^LTO. 0 0 1~0. OS^WjfSK, ££>£#£L 

< 0. 005-0. 02 ^%-e& So 0 . 001 */u%*irc*> 
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m, iii^^oiiiji, i-^u/^wfcis^ i-s<i/tn/xjvi£i/m. 

N t e r t h^-Wj:if(DT/U=i^4 K> TirfvVTi? hftk'kO* 
I^£5^f5„ 7K^^l^r/^^y^4(D3SV^t J C)^V^fc^ 

tfvmsL ^$mmmm^j^>mm, ttm* ^v^m*^ 
>mm, t Kn^^/^^a mm, mm, vym, ***ym, v>m& 
m, mitfrm, mmm, ^*mm, mm, ^t^mm, mm, ^mm^bm\i 
tizmmm, %mw*ymm, tmmmm, ^wh^, isxxmwto 

T/v*-?7j*<Dmz, w*.ti, ^mr**-?^ timr/us-?*, mmm 

= 5VV>mT;i'$~$J±, x*rTD>mTfr%~VJ±, 
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k by y^/MN^r-f k hV* {2,A-^~tQxt-zf^-jvy^=.jv) Or^y 
k Th7^ (2,4-i^-tert-^7V^3i=i/V) 4,4'- fc^m-V^-^;* 

77^ h^omv i^wt^T^tmimtf 

&mxhz> 0 ^fitb(ov yfo&!%ztti-zzkx**%w<Dmmx«h?>tfy^x 
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TV** s ec-^/^, t e r t -^5vV& N ^©Jjgflftfifcg, 
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tLSX*af^tf fetiS. R 3 O- LTttfljIU** ixmWMirV^ 7/V37 

±lB-jRS: (ft: 16) "e^§n^b-a^o^-e^ s T&HSsa; (fti7) « 



WO 02/057335 
Mfcl 7] 



PCT/JP02/00266 



R 1 — CH 2 " 




M (R 3 0-) m 



©g$C, m ttO *fcttl6Lh©®»:S:^U 1+m }44OT"efe5 0 MttCHm) Iff 
©&«# ^i'Sr^f. IMbfclSfSfti^ o^^r^/^©!!^^^!^*^ 
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5H]^_h#!53gLfcm}-l 0 OTo r r £fc$ J; 5 te«&#AL-C$MffLfc. 

^*9»Ut»W»u XffiftJMfc iv QMHKMl; Civ] f ) m 
M\>tc 0 [IV] , TEff^£^TT Strife, 55fi s fEft ( 
-kUlk : B*=^Al&^te»6 3*»8#4 9 7S1 9 9 0f) frfeflJiLfc. 
TS = 0. 24 5 { [I V] f [IV] , - 1 - 47 } 

( 9 ) Wm&%&* , 7* (TO S) 

W-fflM&VtcI Vtf*0. 6 4 — 0. 6 6 d l/g©PET^V'f y/lrtiS 
J; <Q »*»#LT 20* y UToffiMz Lfc„ <0»**- 1 3 0 W 1 2 

W^Atl7 0^-Cl 2l$|HQKffif^Lft:ft, ^5*mAnft«ft»*WMf 

o »W#©PET©ivd^, ±«ufcTstiaii:Tiaw*a;«r^"oft» 
fee fc£U Ci v] , *sj:ut [i V ] fl «m^n»^|&i»^^o 
IV (d 1/g) Srfc-f. 

fc 0 *ffitA^2 g©l/^fy7 , iffflO^'W^^-^fc«, 1r/V£ 
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ggic-ty bLfcftm&mmzimLxffii o#m$mu rate 

TOS = 0. 24 5 { C-I-V] mI -1 " 7 - [IV] , ~ u 47 } 

(10) 7 WVVA ©f&&£®£ 
(i) 

^13 5°C-e6«K^|&^tfCo WtWWcftHU 2 8 0^^ 

ff£ 1 4 0 h:7-r/Kk£r#fc 0 

ffi]^s#:T'4. o^is#u y * *i»m$:*mMLtcymx\ 2 6ot, o 

. 5#W^t-^-T'7JPfiL, ££>fc:2 0 0^2 3#fS3%<£>3ifc»S£r 
U Jp£l 0 0jum©Zl|ft@3fB]PET7^7V^^#fc o 

(11) HUR^y Fti57^;vA<D|II 

-LIB (i) t-IB*^ife-C#^ttfcPET7^/kA^«^aifU Jt&ft 

to$i^&a u «^ 2 8 0 x;x*$mmm*n 5 mm© / x/whn 

Lffi Lfcft, zk-ei^ §]»H-<5 ittio -cnutz^ v y h 

^M^^btlfcPET^^^yil&^OlHjJlK^Vi/ h^r 5 0 : 5 0<D 

mAitxm&u lss-c-ce^x^iasiLfco m»-«u 2 

8 0^C^>~ h^«ll!^bi±iLLT, mmmm2 0t^ofc£Jin~/ldiT* 
M&mfcLs J¥£ 1 4 0 O^mO^ h? 4 ^A£#fc 0 

UT-ttiaiRjPET7^7PA^#fc 0 $^T, 7^*--C\ 12 0^Tifi^(Rl^ 
f^tt"? 4 . 0 fgfc3i# U f^lOO/i m<£>-#|B[p] PET7/f yl^is £#fc 0 
#b^fc7-f/v^S:SM«^^rU ±IBi:lRl^UTIlIJl5i^W5/ h£# 
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(iii) 74frJ*<DW&!MmH& 

£ ^-[n] ^ j-o!g 9 ijUii/JI $ J; 0 fFff Lfc gjftfc < v > <t> © 
KiTjyji LTfHffiLfc 0 O : X : /F& 0 

(11) 7^^A«i«fl3tt 

±|B (10) (i) ©^SfeT?#btb/t7-f7UA^ f^lOcm, $15 cm© 

WfttffcSJ&ffiU m^Sr^-t--^Miatiti^v^2 0 0 o C, 100HN 
*K X : 

(12) ufc y isfl&mo i wwmi£ 

flj&4fo&CDCl. £fcted6-DMS0 giftTtJVarian GEMlNI-200 £M£ 

(i 3) ^ufcy ^^*©»jfeai£ 

{b£4&l£;*7/-S— ^f9^±BlO* % Yanaco MICRO MELTING POINT APPARATUS iSr-fe 

( 1 4 ) -frjft vit v yfc&®(DmftVf 

Wi-i) 

mea; (^4 4) ~?mt$*iz>v>ik&vo (v^it-mnA) <d&& 
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«fc4 4] 




0 

II 

CH 2 -P— OH 
OC2H5 



Sodium (0-ethyl 3, 5-di-tert-butyl-4-hydroxybenzylphosphonate) <Di?$l 
50% jjcKffr*- h V $J*fcWfcG. 5g (84mmol) t * * /— /W6. 1ml O^^tfi 
diethyl (3, 5-di-tert-butyl-4-hydroxybenzyl) phosphonate (Irganoxl222 (f- 

* • x^i^rASrj —/r 3: ^^X|h$© ) 5 g (i4mmol) <z>y * J —A^m. lm 

te&bWmffl.Ms (70mmol) SrAn^ *rffl4fe«r3Jfc, -f y^n/V-A-TiSfcjt 

TSodium (0-ethyl . 3, 5-di-tert-butyl-4-hydroxybenzylphosphonate) £3.4g ( 
69% ) #fc 0 

»r : s-mft 

ffliti : 294-302 °C (frW 

'H-NMRCdO-DMSO, 5): 1.078(3H, t, J=7Hz), 1.354 (18H, s), 2.711(2H, d), 
3.724(2H, m, J=7Hz), 6.626(1H, s), 6.9665(2H, s) 
TtmftVr (%y=*fy : Na 6. 36% (6. 56%) , P 9. 18% (8. 84%) 

0-ethyl 3 f 5-di-tert-butyl-4-hydroxybenzylphosphonic acid (y 

^Mf#T<Z>Sodium (0-ethyl 3, 5-di-tert-butyl-4-hydroxybenzyl- » 
phosphonate) lg (2.8mmol ) <D7kW$20mL\Z.M^Ml. 5g^DxTl ||PL 
fc 0 RJZM&fafcfrlSOxi ZMz., mVitm^^s f^LTO-ethy 
1 3, 5-di-tert-butyl-4-hydroxybenzylphosphonic acid=Sr826mg (88% ) #fc 0 
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;W : tifttiM 
m& : 126-127 °C 

l H-NMR(CDCl3, 8):L20]m, t, J=7Hz), 1.436(18H, s), 3.013(2H, d), 3.88 

8 (2H, m, J=7Hz), 7.088(2H, s), 7. 679-8. 275 (1H, br) 

hy^T-fe^/VT-fe h^—h<D2. 5 g/1 ©xf 
50g/l a^l/^y a-7V^Sripx.fco Ctl/bO^^^^^^tb 

5 # y ^^©3^115:343 itJ ? y yns^.©^"Jfc6S* l \^~tmt &5 J: 5 

*#B*tTttffiR:'t 2 4 5°C^l O^ffl^Ut, &Wt*5 0^5^2 7 
5t;*T#IH.LooSJ^©jBE*«r»*|CTtfT0. lTorriLT§e>fc2 
7 5°C X 0. lTorrT'liiTOfrofco ^|)xf 1/^1/7^^^ 
IV^O. 6 5dl/gfcSISi-5*T*»cSUfca^|BI^l|ciSrf 0 
±&<DWfc&\ZX&btlftI V&O. 6 5 d l/gO#!JxfWyfl/7^l«- 

ttO. 65dl/g-?fc 5 x M«2eq/ton «3 , DEC [S2. lmolft Xh 9 > TmfS256. 6 
U Tel f*166.0 «C % Tc2 ttl88.6 t^fcofco L«tt66. 0, a«tt-1.8 
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-©pet ^^^y^m^xm^(omm±^xxmw^<D^mti(DW 
(HMi-2~i -3, imwi-D 

r g a n o x 

a \mm\ \-ihn c^mx^ Lit % <d Lfc„ 

£06082-1) 

1 0#IW«#Lfc. &vv?5 0#W£gLT2 7 StJSTfJH&LooE&SjtoE 
fi*tit*teTtfXO. lTorriLT$P>t275 , C, 0. lTorrT?H 
-^^SSrfTofCo ^yxfvyf^^^- ^OI V#0. 6 5 d 1 / g \ZM& 
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(^»j2-2~2-6,ttWJ2-l~2-2) 

\) -?~*(DWL&.ft\Ztt^XQ. 01mol%» Ltc 0 

nm&.TU7?/ismt^ui/tnj ^-^^nm^oxmikhtcif^ (2 

MBthX7sl'$-?J*h})XT± ! ?Jl>T±h*-h<D2. 5 g/lOifl/^ 
sf\J ^—;VWfcb Irganoxl425 • K^s^^^— 

tt$Q ©lOg/j ^wy^y *-/i-mfc*tox.tc 0 ztitb<Dlk&%)te%cm&) 

#CWT?5 0#|?§£gLT2 7 St^T^MLooS^OjE^^^fcWT 0 
. lTorrtUT$tt2 7 5t: s 0. 1 T o r r XmM&%J&Zfi'2± 0 

v^u^v^fv-hoiv&o. 6 5 d i / gKmm-z%.x\zmvtcm 
&ftm%m i ±i3ofin-a'fcT#f 5 ti.fc i v# o . 6 5 d 1 / g 

©ztf y a:^ V^x * J> ^^{c^oT^ y 7fc htc„ £ <D WVT V 7 
&«V^PET©*tt«ra«bfc. IVtt0.65dl/g*CS>?> % l»26eq/ 

ton DEGWc2.1aolX Tmf*256. 3 U Tc2 «186. 2 tJT&ofc 

o LfiH468.d, atttt-2.56 % b ffi«5. 49T*&ofc 0 

iOPETW^^y7 B t:ffiV^T^^^iJ£±#^J : tjt®#^©^t^^ 
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IfiSrfTofc. m®ffi%z*m 3 ic^f » 

(«M3-2~3-9, Jt«j3-l~3-3) 

ti b (Dfc&mmmmm b tis # y ^ o^js *5 ± & y v©^tt^t 3 

^1~4 1 ft 5 £ p Lfc„ M Aft, m-a-fcffi v ^cS^^O#tt^fi^# 
K/&CTjtijUft*£5liA/*! 0 Hi&#j 3-9 tob^TJ*, m&t VXHM4kT>? 
■=e Lfco HUHbT y^*t >\*mm&)\mb tiZ # y <z>r y 

^t»^0^±#fej;U?M#^0*m^^^^3^^-ro I r g 
anoxl425 tZf-* • -f —fr 5 %/l'X$M<D h <D ^ U y 

° 

(H«j4-l) 

^/^t^V^^y=-7l/^b^^oT®5iU^tf^ (2-fc Kn^x 

77^~t>A<Z)l 3 g/l©xfi/^y a-^^SrJKy^^/vSrfflf^l-S 

^WU7^^ = !>AI^i: LTO. 0 1 4 m o 1 %M*L, I r g a n o 

x 1 4 2 5 • J^S^/Vt^ Jr^^V-Xftgif) OlOg/1 

y =^M?Sf«Sr#y ^^^/US:*^t-5ife^fc»LT Irganoxl425 

t LTO. 0 2 2mol%MT «»H«T»£EKl*C 2 4 5 °CT 1 0 

#Lfc 0 Jfcvv?5 0#W£gLT2 7 5 tJ*T#fiLoo®^ 

TtfTO. lTorriLT$bl!l275t, 0. 1 T o r r tSffi^^ 

ofc 0 xKy^^^xl^^^u— hoi v^O. 6 5 d i/si^mt^x\c 



-8 8- 



WO 02/057335 PCT/JP02/00266 



CO 



4 

- s 


o 


O 


o : 


- -b 


O 


o 


< 


< 


< 


X 


X 


X 


i 


o 


O 


o 


o 


o 


o 


< 


< 


< 


X 


X 


X 


1§ 


LO 


LO 

«e 


to 

CO 


LO 
t— 


o 
oo 


LO 

to 


LO 
O 


a» 


Q 


LO 


to 

CM 


o 

to 


\* 

Pu 




in 


LO 


oo 


LO 


cm 


CO 


CO 


t- 


LO 


CO 


O 


\n 


CM 
CM 


10 


to 
to 


CO 

o 


LO 

O 


CM 


o 




co 


CO 


o 

LO 


CO 

o 




LA 
CD 


o 

CO 


in 
to 


LO 


o 


- o 
cd 


o 

CO 


CD 

CM 


CD 
CM 


o 
co 


O 
LO 


CD 

CD j 


ii 


«=> 
OO 


Or 
CO 


to 
to 


LO 
en 


a 

CO 


o 


o 

CM 


O ' 

LO 

CM 


LO 
CM 

• 


to 


O 

to 


y- 


n 


CD 
CO 


O 

CM 


o 


O 
eg 


o 


o 

LO 


o 

GO 


O 
CO 


to 


o 

CO 






2a 


LT5 

to 


CD 

eg 


to 




1 


o 
o 


1 


1 


o 

CM 


1 


1 


1 


K 


I 


O 


LO 


LO 


o 




o 

CO 


csa 


1 


o 

GO 


o 

LO 


o 

CD 


s' 
1 


1 

-4. 

if 
4> 

K 

-4. 

-4 to 

M m 

<" c 
-A s 

s ± 


1 

£ 

i k 

n- 
< <j « 

^ -o 3 

^ Il X 
d. «/ § 

If 1 


I 

<* 

Urn 

V 

N 

jl 

£ 
V 

K 

-4 

=> -L> 3 
l| « 
•K t,/ g 


1 

I ^ 

n ^ 

•4 -4 «< 

£ T\ i 

=s If/ 

a * A 


1 

N 

N 
K 

r> 

-4 

*> -4 < 
4s «r ^ 


1 

*> 

N 

s 

K 

J- 

A to 

g 

Ji. <a 

K « 


1 

«* 

P 

N 
.a 

J 
A A 

* Il 

11/ gf 

a ^ a 

£n N 


•4 
* -O 
•4 i| < 

-O trf M 
~ ^ « 

^ =^ 


-4 T\ 

It g i 

»f 3? A 

ill 


Jt- 
1 

S 

- k 

K 

•4 1 
*4 
O 

^ W 
fi N 


JL. 
1 

Jt. 

K 

£ 

K 
j- 

4 A < 
■R $ 


• A 
A O 

0 \\ < 

1 S-f 

A 

£ 53 => 




I s 


cm 

I ™ 
I 


CO 

1 

s 10 


i 


to 


CO 


1 1 


CO 

i 

1 


CD 
1 

g» CO 


i* 


CM 

I 


CO 



tttf 



-8 9- 



WO 02/057335 PCT/JP02/00266 

5byta-aH*M«r*4|C*f 0 ±fB©fiH^T#^ttfc I V^o. 6 5 

d I / g<D7$V ^U^U7? u~ h*%m\z.ft^x^y7fcvtc 0 r©v^ 

ktffc y ^M^^-TST/P^ = ? AJR^-©JtSr*4 {^"To PET V*>V?-y 
y t P\Z-^tlZ>%;Vi/?J*^(Dm}Z4 5 p pmfibO, ^oT^»<D^ 

~FIB5£ (ft2 1) ^^ttSy^b-g^ (NMPA) O&jfe 

&^£H&T\ 3E y h y ^A-8. 31g (50mmol) hl-tw^ J-jV)- 7 # U 
^8. 83g(50mmol) ©i!£4&$r200 *C( (C2H5C1) 03££am>5 

»3 0^fiLfc, &&*"T»?MSIfk «l^©|ft^#rCfe5NMPASrl0.38g( 3fi 

'H-NMR (CDCla, S) :1.151(6H, t), 3.641(2H, d), 3.948(4H, m), 7. 381-7. 579 ( 
4H, m), 7. 749-7. 867 (2H, m), 8. 088-8. 133 (1H, m) 

t»Utr^$ = <>A^iLtO. 0 14mo 1%, ±i©NMPA©5 0 g 
/ l =*-7l<mti£tfV x^f;^«^t5^|^LTNMP A 

iLTO. 0 2mol'% Irganoxl330 (fv< • .a^S^/Vx.-f — 

<^AZl7j<fP^0 5 0 g/ l cx^y^y =-/i4g«rSraKy 3:^^Sr#flW-*» 
^^*f LT y ^ ? ADR-? £ LT 0 . Olmol Lfc 0 

^y^w^^^^i^— h<oi vase 6 5 d i/gfc5iiasrf-s*T?fcSb 

-9 0- 



WO 02/057335 PCT/JP02/00266 

fc P , fto T&SM^^^W; 2 4 p p m-Cfe o fc D PET l/^^f 5/ ;/£ 
(Jt««4-1) 

0 ffi§-a«£ LT^bT/v^^^A© i3 g /i m^ui/jry =i~-/um&& 

tfV^XT^Zn^Zmm-fottLXTJ^-V&lR^kLTO. 0 1 5m o 

1 % g^y^?Ar.3kfn$)©5 0 g/i^i'^y jvm&ZtfD^xT 

^%m$rf%Wt!$.ft\~Ml'X y ^£ Aflg^fc UT 0 . 0 6 m o 1 %TOL7t 0 

i$y^\s'y*rV79v-y<Di v#o. 6 5 d l/gfcPtfg-f-s^-efe^b 

fcfi-g-H#|?3£:^ 4 fc^To #bttfcIV^0. 65dl/g(OPET y 

ik&fok?^; -/ymt^^m^xm^vtc^ y ^^x/^fcoT, 

TVi-tp ^ y t T;v 5 - ^ A jg^^jt ©#ff If ^O^ffllc 5 1> © 
(H*M5-l) 

(tk y x/K^a-^sj) 

ttttfe LT77V^!)A h y 77tf^7t h*- h© 2. 5g/l O^V^S 

?v ^-^mmtj^&ov ^tt&m&<o io g /i at^-^^p 
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«Ttfftt2 4 5tLT?.I 0#Wl«#Lfc. &W?5 0^F|^LT2 7 5 
"C* T?#HB. Loo£0&^©jE7J fcT»f T 0. lTorrat^|:27 
5t, 0. lTorrt^TOffofc, ^5x^^1/7^ V— Y<0 I 
VdSO. 6 5dl/g|C§aBii-5*^fcKU^^Wft«lK^r, ± 
lBoaJlS^lCX#6»tbfcI V#0. 6 5 d l/gO^yct^-l/^v^^U— h 

GUM* 5 -2) 

a— /V^^t Irganoxl425 (?v< • ^^t/^'f^ ^ 

te&zm/vtc ±mim<Dmm, ii«T»T24 5tt-io^i 

#Lfe 0 &vvx?5 0*SLT2 7 5tJ£T#fiL^o^£©JEE#fc#*fc: 
WTO. lTorrtLt$t)t2 7 5U 0. 1 T o r r T*£3R£EJ&$rfr 

ofco ^yxfuyfi/7^^foi v#o. 6 5 d.i/gmaiart"«.*T?ic 

T y T-Srffi V >Ttt#B*©itJEE±#*5 J: tjgn#«f ©*§Itl,Offlll*ff o fc 

o wm^^m 5 (^^i-„ 

(Jt«5 — 1-5-2) 

^»^MLfc^ 5-U little y ^^vvSrfi^Lfc 
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(1^^6-1) 

2 ifr£ju&<D^is>? y a-/wSrfti&^ N h y ^;vr % ls*&f&fr\c% 
LXO. 3 m o 1 %7JBx> 0 . 2 5 MP a <DMBT 2 4 5 "CfcT^Sr^K:©* 
L^fcoc^/w^KjtgSri 2 o^RBfrVHf;* (2-t Ko^ifyv) t-K7 

* j:u?^-y ^-©ia&ft&fcfc. ^cos-a^** u mm-s-mmk L 

1 7;U5 = ^ ^ h JJ ^ Ttf ;k7t h^- b © 2 . 5 g/lOxf i/^JJa- 
A-M£r# y ©g^^frLTTVl'S -VJ^m+k bT 0 . 0 7 mo 
1 ±J&<D V yft-^A© 10g/l ^V^>f y y « 

x/^^o^^^^j- LT y tLXO. 2 m o 1 %» U ^^#H^T^ 
ffiCT245tt?l 0#|HJ«#Lfc. &Vvt?5 0^W^LT2 7 5^t*#l 
LooKJ«^<0ff;&&ffc*fc~ftfCO. lTor ri:Lt$f,^275t, 0. 
lTorr *C3a§£RJ£$rfTofc 0 s^P xfl/yf U7^WfOIV^0. 6 

5 d i / g ^sBt-r 5 * -era LfcM^rasr^ 6 ^1- Q 

(HI£M6-2~6-3, JtWJ6-l~6-3) 

««sr'«j£.bfc w t m-}*$mm 6 - 1 1 mm?. y mi^- ufc 

Irganoxl4 2 5ttf^ • ^^^r^^-^^^XIfc^O^^?:^ 
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mffi&fimt bT£3V^7VV5: ~*7& h V XT±<7-^T± h*- ^Irga 
n o x 1 4 2 5 5:^ftxf i/y^fy a^tjj^^^^^ ^ 

m&zmmt Lxmnhtcz t u^tmrnm 6 - 3 t mmK lx& y ^*rtv% 

(J£»J7-1) 

^t(D 2^;v^(D^Vly^]) =t-/u%i±&^ h.y ^/isT5.^%Ml$.ft\z.tt 
bTO. 3 mo l°/o*tI^ N 0. 2 5 MP a OiPJET2 4 5^}£T7KM^M* 

h*5£-0^-y ^-^^Sr#fe 0 ro^-a^^U M#§3#l&i: b 
TT/I^=£A h V XT±*?-/\'T± b^h<D 2. 5 g/ 1 <D^U>?y a— 
^^^^y^^4icD^^^LTT/l'$ = ^A^t LTO. 0 14m 

^.X/^(Dm^{^LTy VlS^i bTO. 0 3mo 1 %»U S^y 

a^tKM 50g/i y ^-juwm^m^KMLX v ^v&rn^f- 

t bT o . oi -=e/v%^tjp^T, ^#H^Tf-JE^-c 2 4 5tt-io frmWft 

bfc„ &V^5 0^ra^gLT2 7 5^£T*#mboo^^©jE;0£#?*(;iT 
tf-CO. lTorrilT^K2 7 5U 0. 1 T o r r T'li^TOfTo 
fc 0 jjfUxfi/yxi/y^w hOI VtfSO. 6 5 d l/gtdpJ^i-^^-e^g 
bfcfi-a^W (AP) ^7|C^i" 0 
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±&<DWG&\£Xftitilt i va* o . 6 5 d i / g y o^i/y^ ^ 
7 * l/- h ^r^fe^o y Zffc L fc 0 - i©PET l^V^ y -f^m^X^ 
m&'*7*-# (TS^tMft^tt/^^^ (TOS) 
^ 7 fc*cf 0 

mm^im^wm Ltc^^m 7 

^m<Djmtemmmmm < > r lt# *>*ifc p e t a> * § 7 w /v 

(HSM37-2) 

Tfas^b4 STjaftStLS!;^^ (d^b) <o£*fc 

Dffc4 5] 



o 
II 

CH 2 — P — OH 
I 

OC 2 H 5 




1 . (l-naphthyl)methylphosphonic acid diethylesterOn*JE& 

^S#ffl^T> M V >^ h V ^/W. 31g (50mmol) k n P ^ f-A^-y $ V 
^8.83g(50mmol) ©jB£4&&200 t>< (EtCl) <D&&ifi1&t>Z&"Vlfi 

3 0^»Btfc o ^fe^?ft^#:T ; fe^(l-naphthyl)methyl 
phosphonic acid diethylester&lO. 38g( W&&?5%) #fc„ 
'H-NMR (CDCU 5):1.151(6H, t), 3.641(2H, d), 3.948(4H, m), 7. 381-7. 579 ( 
4H, n), 7. 749-7. 867 (2H, m), 8. 088-8. 133 (1H, m) 
2. Sodium[0-ettiyl (l-naphtyl)methylphosphonate]©^ 



-9 8^ 



WO 02/057335 PCT/JP02/00266 

50% frmtf- h V V AtK»6. 5g (84mmol) h * $ / -A-6. 1ml (D&t&tgfoWZ 
(l-naphthyl)methylphosphonic acid diethylester 5g (18mmol) <D*$J—A> 

m&6. imi mM^mn^mmnmmi^n^o m:^, Bu&m&m 

WMlstZfrbWm&.Wg (63mmol) *Mtl, <<V7v^J — 

*x*ffi®& s zmzmz^Ltc* mhtitcmm^4 yyv^S-MzMMZ 

Sfc*§^ ^y^n/V^S^lU f^LTSodiumtO-ethyl (1-naphtyl) me 
thylphosphonate] &3. 8g (78K ) #fc e 

Dl£ : 277-281 <C 

^-NMRCdS-DMSO, 5):0.961(3H, t, J=7Hz), 3.223(2H, d), 3.589(2H, m), 7.3 
65-7. 468 (4H, m, J=7Hz), 7. 651-8. 314 (3H, m) 

3. 0-ethyl (l-naphtyl)methylphosphonic acid (U V-ffc-g^feB) tf)-^ 
^ta*e^#T^>Sodium[0-ethyl (1-naphtyl) methylphosphonate] lg (3. 7mmol 
) ©*»»i0iil»J:Waitl.9gSrJp^-ci i$WSI#Lfc 0 SlSffl^ftSr h*o^-e 
h/K^fafc*^ h/^V«r^«5feLT0-ethyl (1-naphtyl) met 
hylphosphonic acid£:497mg (54% ) #fc c 

X H-NMR(CDC1 8 , 5):i.085(3H, t, J=7Hz), 3.450(2H, d), 3.719(2H, m, 7Hz), 
7. 369-7. 532 (4H, m), 7. 727-8. 043 (3H, m), 10.939(1H, s) 
(#!Jx^7;Wl^J) 

i^Lmw ( A p) m7K^-r 0 
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^7^i? (TS) kimM&%&«?*—!? (TOS) Sr^fefc, fc^fc 
§ 7 fcijcf o 

t-^sm-t uo. 05 *>v% t ft s a o \mm vft&^mmam 7-1 m 

atoSWeSrfrofco HBMfcTV'^&J'iLTWu rfjSg©Antimony (III) oxide ( 
ALDRICH CHEMICAL^ |«9 9. 9 9 9%) iH&BLfc. HMWbT^^E-^tt 

5 d 1 / g fc»art"5 *T?fc3f LfcM^« (A P ) ^7 fc^-Tc 

±!B^M^T#fefrWc I WO. 6 5 d l/g^Uxfi/yri/ 

m£/*y*-9 (ts) <b^mfb^tt^7^-^ (tos) ^«>fco 
(itm\7-2) 

a&m 7-1 ©Mfe % £ e> KJtafc© y Wfr^ASr-^SSanfia* pet^ 
UT y vj^y- £ LT 0 . 0 3 £ ft 5 J; 5 KM %-it £ £ K^ttJt 

(III) oxide (ALDRICH CHEMICAL^, |lt9 9. 9 9 9%) SMgfflLfc, 
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ihry^yti, 1 o z / 1 £&5<fc 5 fr^uyyy =z-mz. 150 

<DIV&0. 6 5 d l^-gl^J^rS^T^SLfcm-g-^ra (AP) «r£7fc3* 

1~„ y v*fb£4feA £#J3i-$ £ K J: 5 =SKbT y** y (Dmmgfeomtmz 

mmt Lx-mt?^- v a * s *<Dmm& p e T^omm^n vxv 

/w= $ xm* t LTO. 0 3 5 J: 5 fcttffl Lfc^ttHiS^J 7-1 
&l3tt03fcf£&?Tofc a JK!Jxf-i/yfV7^1/^ I V#0. 65dl/g 

^iij^i-5*T»Lfca^ra (ap) &m 7 \z.7*to 

(TS) fcjlWMfcftft'tt^^^-^ (TOS) 

$ 7 iC^-fo 
(it«7-4) 

tunrnkw r - 1 1 mmvnfczftvtco 1 5 0 ^TO-ha-g^o t^K # v 

xfl/yfV7?^hOIViS0. 6 5d 1 / gfcgJgUfca>ofc„ 
WJ7-5) 

Vlfy&MTb VXO. 0 1 t *5 i 5 fcftffl LfcJ^teliWJ 7-li 
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_hfS Lfc^»J*3 i 6>W & £51^ PET u s> :/©§&3c 

(H»J8-1) 

J^tt^T/V^n^A (t Kn^TA^frASTT-fc^-h ; ALDRICH 91 

(xjfy^xAii^j) 

km u mm&f&M t Lx±mMM<mmTsv * =. v&oiwm*:^ y ^*tvv 

*<OW!J8,ft\zMVT7/l'$~?&m*b LTO. 035mol%Hrgano 
x 1 4 2 5 (?v* • J^V-r A^ W — ' ir ^ # AXftgl) ©10g/l zz.f-\s*y# 
V 3-A^S»SrB*j^R:^bT Irganoxl4252: LTO. 0 2mo 1 % 

^SrgLT2 7 5t:*T»#fflUoo®S3R©£E*^*H:TW r T6 6. 5P a ( 
0. 5Torr) kLX$b\C2 7 5^ 6 6. 5Pa"C9 0^1i«l: 
=fTofc 0 HfeHfcPETO I VtTm^8(C^f 0 



-10 2- 



WO 02/057335 



PCT/JP02/00266 



fa 








i 
i 


v 


1 


1 
1 


=^ 

v-HK 

in 


0 


0 


X 


i 


X 


. 1 


1 


CO 


o 
o 


O 

d 


3 

o 
o 


i 


CO 
CN 

d 


1 


1 




CO 

o 


d 


CO 
CM 

d 


i 


o 

CN 

d 


1 


1 


\ 


1 


to 






00 
CO 


i 

JL 

s 


2? 
o 

lO 


o 
E 

\ 
mm 


2 — w 

o o 
o d d 


o a 
d ° 


o 
d 


•'If? CO 

o o 
d d 


ro 
o 

d 


< ^ 
o 
d 


o 
d 




K £ 

< < 
i 1 P vK <D 

E 5 


h 
K 

1 

^ A 


A 
A 

1 

I 
HI 


A 
If 

* < 
A $ 

k •da 
i A 

HI =» 


•4 
■D 
II 
|v 

is 

AJ 
II 


K 

+ 1 

iff h 


l 

II 
< 




1^ 


<N 
i 


t 


w 

$ 
3ft 
±J 


CO 
\ 


\ 


lO 
i 

r> 
« 



-10 3- 



WO 02/057335 PCT/JP02/00266 

(HJW88-2) 

£&fflmr/l>%-prJ>> (CH 3 C00A1(0H) 2 • 1/3H 3 B0 3 ; ALDRICH $) 

tfy^XT;V%omift\Z.ttLXT^^~VJ±m*k VXO. 0 3 5mo 1 %t 
I rganoxl425 • X^y^/l'Tj—frS.JJ/VTtttM) ©10g/ 

1 ^l/^^y 3-«»^|^Lt Irganoxl425i LTO. 

o 2 m o i %*to*.it$um9mm s-i t mm<o^^n^ 0 #fe^p e 

X-b ; ALDRICH ®Q <£>j& 1 0 g/ 1 ^Vl/?)) a^yy-^yi^r 
/P^(D^^MLTT^^.= ^AM^i: LXO. 0 3 5mo \%hl rgaii 
oxl 4 2 5 (fv{< • ^^^•r/Px^f ^ %JVX$M) <D1 0 g/lai^V^ 
=-Ajm&mm&£.MVT Irgano X 1425atO. 0 2mo, 1 

(H»0!8-3) 



-104- 



WO 02/057335 PCT/JP02/00266 

iSS * ^Hfe £ ^r© 2 f^W*©^ ^!Ja — A/** b ft SfcfctEo T 
SBgbfc If* ( 2 ~ t Kb ^s/ai^/w) y:\s7 Vim* V ©jg£4fo 

^Sr^y^7 1 /^©^^*f-LrT/V'^ = !7AM^iUT0. 0 14mo 1 
%£lrganoxl4 2 5 (?v* • ^^-r/l^^— ^5 XjUXftM) © 1 0 
g / l ^u^^y 3— /I'W^r^^^L-C Irganoxl425 ilt 
0 . Olmol %*Mx.X, «0|»BWtT> ftfft-T 2 4 5ttl'0 
fc„ tfcWTM 5#M&^LT2 7 5^«#mLoo^m©JEE7J&#*fcTtf 
T66. 5Pa (0. 5Torr) i LT£ kfc 2 7 66. 5 P a "C 1 2 

O^MWfiJB^KlSSrffofc. IV/&S0. 3 8dl/g©PET^Wc 0 
Gfe*«8-4) 

^asttftarA^-^^ (t Ke^r/v^^A^r^- h ; aldrich s 
) ' i g tat l-c 5 o m i ©m-a^jft-r ^-^tKStAox. i 2 B#iwim-?££# ufc 0 
©«* ^70^-06 mmmw vx^v T-K*mL*mit 0 n wkmrn 1 l 

^fe»-WLT0.3molS4 Jn^ % 0.25MPa ©«T250 tJfcT^Sr^^ft^LJfc 
^/HfcR*£%115 ^frV^*?vHbW95% £Lfc©tf* (2-t Kn^r 
^W^^ — h (BHET) fcilfcfry =f«^-©&£4& (^T> BHETj&e- 

-v&wk/^uyy y =i-^m-£-®m%tf y ^*7vv*©^#K2t 

LTTVW^^AM^ LX0. 014mo l%t I rganoxl425 

s< • ^^^/v^^-^^^/vXItsa © 1 0 0 g/ 1 xfl/y^l|3-/V^ 

MMtTIrganox 1 42 5£LT0. 0 1 m o 1 %%MtLX, 



-10 5- 



WO 02/057335 PCT/JP02/00266 

■e#mUooat£;^©JE^Sr^4r(CTffT66.5Pa (0. 5Toit ) kLX£bfc275 
V s 66. 5PaTS*§"g*KJ£&?Tofc a IV^O. 6 1 dl/g© PET £#5 <Dfclg L 

fc 0 #£>;ftfc PET <DVo&%m 9 [c:^1- 0 
(H»8-5) 

±x£4>i£g W^T/V ^ - * A ©7k/^ -Afegmfr 9 0 ~ 1 

1 O'CTWPfl^L^^^^^Tk^^bfCo *<DJMk $J6. 5g/l» 

y=X?A'*<Dm^K#l,XTA'$~9&m : f'bVX0. 0 14mo l%t I 
rganox 1425 (?v< • *^-\r/k7V— ©100g 
/ 1 =3 -^®m%M!$fr\Z.M LT Irganox 1 4 2 5 £ LT 

s-a^bfeo s-a-^wri, 133^ #e>ti/fcPET© ivuo. 6 odi/g-?$>o 

iS»lT/V^^ (CH 3 COOA1(OH) 2 • l/3H 3 B0 a ; ALDRICH W 

yyy = -;^xm 7 o t-e 5 mm® u a&sg/iai&^^vj/y 

mt isX±m&mmmT/u*^v&<D5 e /ix.<?uyy}) zx-;vm&*i$v=z* 

T/^(Dmm^MVXTJV^^f7Am^rt UO. 014mol%ilrga 
n o x 1 4 2 5 (?v* • X^s^/UT^—lr % jJ/lsXftM) ©lOg/lxf 
^J^;^|0|^ LTIrgallox 14 2 5£LT0. 0 1 
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mo l%*%az.X, m$^ffl%Ts ^JBE{cr2 4 5^CT-10^^#b7t o ^ 
X5 0»gLT2 7 5^-e#mbooHjS^(DJE^$r^^WCl 3. 
3Pa (0. lTorr) -i:it$^2 7 5U 13. 3PaT'li^TO 
=fTo fc 0 9 0 ftmWffi&fcJ&Zff^ I V 0 . 6 5dl/g<£> PET £#fc„ #£>;ftfc 
PET0AVii2WF^ Tmf*2 5 6 < C, Lfi(l68. 9, a#!te-2. 
3, bfflltt4. 2Tfeofc„ 
(HMM8-7) 

y^y 3 -7V^n^ ^10 0^Mt-5^iT-7kSr€*U £)2 9g/l 

Ir/i'Cpvm&ftimisXT/i'^-VA.mTk LT0. 0 1 4mo 1 %t I r g a 
n o x 14 2 5 (9V* • ©100g/U 
fl^^y n^itl-^i^t-c I r g a n o x 1 4 2 5 £ LTO . 01 

mo i %%Mz.tcct mttmmm8-4 trnm^Lxtfy ^T^zm-ervtc 

o fi-^Wfi, 12 4#\ #6>tlfcPET(D I Vf±0. 6 0dl/gf&ofc 0 ^<Z> 
(J*»8-2) 

fi$f£#|g£ LT, fL^T/V^ = *A<Z)$J5 g/ 1 oc^w^^y 3-7^7 y ' 
-^V^TJ^<Dm^^Z.MhXTJV^=zf7Am^t LTO. 0 1 4mo 1 
%£ I r g a n o x 1425 fr* • * ^ — -$r $ # /WCfcfcJ§g) 1 
0 0 g/1 xf a-/^S^|^Lt I rganoxl425£ 

lto. oimo i%^x.fc^.tumtmmm8-4tmm\cLx^y^^ 

^S^Lfc 0 l^lil6 8^ »fcPET©IVHO. 6 1dl/gTfe 
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^s^ss^im %mmm, %mmm, sum 

tft& j a>j», Tmmy>tJ^ x&myjfrj*. muT-^my^^ 

b/K ME^Jn h/K KfUE^h/l^©^/&^#> A-PET^C-PETf© 
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i* * <d m a 
) (2) &*m&^z^mi-zzbzsmt~rz>tf})^xTJK 

( 1 ) «M» < 0 . 0 5 

(2) «M» / <(A1» ^2 0 

( «m» y 7vn£ ©@&&fr$c*f-t-£ r/v# y &JSD!C^ t rjvij y ±|g& 
M^o-a-H-^^/^/o^ u «A l » fixK y «x/vtf ©^#t*hf 5 r * 

2. T/l-^^^^^j;^^^^^^^ (3) ^fc^^- 

%m t -t 5 at*?! i y «7vw 0 

(3) 0. 0 0 1^ {(Al» ^0. 0 5 

( «A1)) l*tfV^XTfr$om}$ftKtt1-%T/l'K~VJ*m*<D*/l'%%^ 

o ) 

3 . nut y &WMr$- 1 t;v* v ±m^mm^^^ 2 5 P P m^yo^t 
^-rs r t ^<m. m&K 1 srus 2 ^rtuwcfaitotf y 

6 . y zxptfib <Dtt&®i£ h-mcTjvj} y ±m&M& x we ji 

J:9*tfH5^4<i:t>-fllSr^5fru d>o-ttLfc*Tia (4) ~ (6) 5*;£ii 

(4) 0. [M] £1 5 0 

(5) [M] / [Al] s£4 0 
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(6) [P] / [A 1] 2S0. 0 1 

C£-(4) ~ (6) * % [m] KtfV^xT/i'Wz.'at.tiZT/i'jjV&mW^k 
T/V% V ±M&mm i ?-<P$:%\-& (ppm) [A 1 ] *5«ttj« [p] &#y 

^XT/^z^ftZT^-t^m^bV^m+oM (ppm) 

•fo ) 

7. T^^^^A*5j;OTo^-a^i^^r»^TiB (7) te^i-5^i:5r 

wmtirzmim 6 iEgtf>#y ^tvw 

(7) 0. 5^ [A 1] ^5 0 0 

(5£ (7) tp N [Al] fttfV ^XT^W^&ti&T/l'^-Z&m^M (p 
pm) Sr^i" 0 ) 

8. ywb-^^WTiB (8) ^^JEt-s^t^TO^t-sw^e 

£ fete 7 }dfE^©# y ^*7VV 0 

(8) ls£ [P] sgl 000 

(5£ (8) <p> .[p] te^y^^^^i'^tbsy (ppm) ^ 

1-o ) 

9. y^A, :M>y?A, #y?i^-<yy?A x ^^^>>a % fuwv 

y^io e g ^ v) &mm*imx~ i . o **#tt?*> « - 1 

Sr^ftt-rs^yoi^x/Vo 

5~5 0 0 p pmt?fcSdt*^ff*5if^9^fffii<DJj<y3:^7 t /Vo 
11. y Wb^Otfl^ y ^m^m^T* l~1000pp nT?&6 £ t £ 

WSkk-rziwrn 9 gfcte i o tciattoxK y 
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tx fr'DtfV^XTJl'WzttinZV y||^(Di [P] (ppm) t7/^ = !) 
A^Wi [Al] (ppm) ©JfctfSO.. 0 1-5 0 <^BKlfc5 £ £ 

-rs^y^-^ . . 

13. T/W 5 - !7 A*5 J; ^(D-fb^^^A^T/^ 5 = ? Ajj^&g-? 0 . 
5-5 0 0 p vm~eh%Z tZtemtir zms&gl 2\zWM<Otf}) ^x^JK 

14. y ^^^b^5^J:«3^ti5^^< i^-ffi^bWc^^/-^ 

1 5. yvft»tlfi#!)VgWT«l'vl OO0ppmtfc5ii:Sr 

2-1 4©V^tv^|E^^y^7 1 /W 

16. # y ^Tvi^^&tbs y Wb-a^ t7xy -/v^b^wsMat 

feoT, xKy^f^iC^nsy ^M^©* (ppm) (DTJV* 
©i(ppm) fc*Ji-5ifc#0. 5-2 0C0$SH(cfc6i^$r#^i:1-6^y^ 

18. # y ^T/W't'fc^ftST/Wi- = 7AI^©^fi;JS 1 p p m- 1 0 
0ppm©«cfc5^i:Mi:t5i^l 7^|Bto^y^x/K 

19. y ^XT/^KSSthZ y ^JliFO^*^ 5ppm~200ppm 

2 o . fft&K 1-19 ©v vf tb*»fciB«©Aji*5 ± tv^c mk&m&nmk 
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